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WESTERN REGIONAL TECHNICAL WORK PLANNING CONFERENCE

Sunday, February 12

5:00-7:00
- Monday, February 13

7:30 - 8:00
8:00

lo:oo

10:15

12:00-1:00
1:00-3:00
2:0-3:16
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OF THE
NATIONAL COOPERATIVE SOIL SURVEY

San Diego, California
February 13-17, 1978

Conference Agenda

Registration - Lobby

Chairman - Robert Meurisse
Registration - Del Mar Room
General Session - Del Mar Room
Announcement and Introductions

Organization Soil Surveys to Meet Today®"s Needs
Francis Lum, State Conservationist, California

Roll of the Universities in the Soil Survey Program

National Forest Programs and Use of Soils Data
J. Chattin, Deputy Regional Forester - Reg. 5

Break

Role of Technical Service Center, SCS, in the Soil Survey Program
D. R. Robertson, Assistant Director. HWest Technical Service Center

The National Soil Survey Program
Klaus fFlach, Assistant Administrator for Soil Survey

Lunch
Chairman - Sam Rieger

Panel - Research Activities in the Western States
R. Heil, Modcrator



Wednesday, February 15

8:00-5:00 Field Trip
R. Kever, J. Anderson, and G. Hartman - Tour Leaders

Participants will leave the motel at B:00 a.m. by bus for a
"transect” of San Diego County. At four stops we will
observe various San Diego County soils. Lunch will be at
the Chateau Basque Restaurant, Bankhead Springs. On our
return we will observe some Forest Service fuel management
practices and have an overview of the Imperial Valley.

The transect will cover the thermic coastal beaches and
foothills, the mesic mountains and the hyperthermic desert.

Thursday, February 16

Chairman - Robert Meurisse

8:00-10:00 Panel on Remote Sensing
F. Peterson - Moderator

lo:oo Break

10:15% Agency Reports

Experiment Stations

Forest Service

Bureau of Reclamation

Bureau of Land Management
Bureau of Indian Affairs
Geological Survey
Agriculture Research Service
Soil Conservation Service

12:00-1:00 Lunch
Chairman - Sam Rieger

1:00-5:00 Committee Reports

Friday, February 17
Chairman - Robert Meurisse

8:00-10:00 Panel - Design of Soil Surveys to Meet Objectives
E. Naphan - Moderator

10:00-11:00 Business Meeting

11:D0 Adjourn
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Minutes of Annual Business Meeting, February 17, 1978, Del Mar Roem, Bahia Hotel,
San Diego, California.

The meeting was opened by conference chairman - Robert Meurisse.

The motion was made and passed giving approval te hold the 1980 meeting at the Bahia
Hotel, San Diego, California, the week of February 10-15, 1980. Following the
rotational system started at Phoenix during the 1976 meeting, Arizona was selected
as the host state. In a separate action, Fred Peterson was selected as co-

chairman of the 1980 conference to serve with Doug Pease.

Jack Chugg proposed and the conference approved a motion that Bureau of Land
Management state soil scientists be added as permanent voting members of the
conference.

The motion was made and passed to extend permanent voting membership to BIA
ared soil scientists in those areas with active soil survey programs.

Fred Peterson_Proposed a resolution that the conference format be restricted
to a maximum of sIx committees with a ceiling of three charges for each committee.
The resolution passed unanimously.

Meeting adjourned.



THE ROLE OF THE TECHNICAL SERVICE CENTER, 55
IN THE SOIL SURVEY PROGRAM

I have a great deal of respect and appreciation for soil scientists. Early in my
career and throughout it 1 have been privileged to receive training and work with soil
scientists. lhe backgrounding received has helped me develop a more solid base for my
work. It has been a gratifying experience, too, to work in an interdisciplinary way
with soil scientists. Some of the most productive and meaningful resource management
tools | know of have been developed working with soil scientists.

lam here as the Assistant Director for Technical Services of the Soil Conservation
Service®s West Technical Service Center. This is 2 new position as a result of our
recent reorganization. At the beginning of this fiscal year, TSC's were reorganized
to nake them more effective and improve servicing states on an interdisciplinary
approach.

The present organization provides for two assistant directors where previously

there was one. One assistant oversees planning and operations activities. Staffs
responsible for planning technology, cartography, information, employee development,
automatic data processing, plus employees on assignment to EPA for non-point pollution
control assistance are supervised by this assistant. The other assistant oversees
technical services which include the soils, conservation technology, engineering, and
snow survey and water supply forecasting staffs. This is my area of responsibility.

The TSC role and function can be grouped into seven categories. They are:

(1) technical oversight, (2) direct technical assistance, (3} program counsel and
guidance, (4) development of state staff competence and evaluation of their performance,
(5) training and enployee development, {(6) interpretation and evaluation of national
policies, and (7) keeping SCS technology current.

Technical Oversight - The TSC performs a major function in insuring that technical
standards are adequate, adhered to, and utilized in all progran. activities. This
function is performed in field reviews, through direct assistance, review and approval
of complex efforts, and post reviews.

Direct Technical Assistance - $mall states with linited staffs receive assistance where
they lack expertise; larger states are assisted on complex problems; and in all cases,
attention is being given to each to determine if each function is providing adequate
services and meeting our quality standards.

Progran Guidance and Counsel The TSC staff has a broader experience and are in regular
contact with their Washington Office counterparts. This enables them to provide program
opportunities and limitations for use in the state and how the available resources --

people, money, equipment, and authorities -- might be used effectively.

Development of State Steff Competence The TSC is responsible for assisting each state

develop the level of staff capability and competence for meeting its workload. Then
the process is monitored to assure these responsibilities are being met.

Training and Ewployee Development Most SCS training is given on-the-job in an actual
working environment. TSC specialists assist in providing much of the technical training.
There is also an Employee Development Staff at each TSC. When the training facilities
and/or expertise are not available in the state, these needs are referred to the TSC

Employee Development Staff for assistance.

Comrients by Donald R. Robertson, Assistant Director for Technical Services,
West Technical Service Center, 5C$, Portland, Oregon, 2/13/78, at west
Technical Soil Survey Conference, San Diego, California.
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Interpretation and Evaluation of National Policy - National SCS policy tends to
provide broad guidance and direction. The State Conservationist has considerable
latitude for setting priorities, organizing, and directing our work in the state.
TSC experience, expertise, and relationship as an extension of the Washington Office
is used to help interpret, understand, and implement conservation assistance in the
states. Good operating policies and procedures arc a dynamic process also. Poorly
conceived or irrelevant pclicy is an impediment to effective delivery of pragrams
and services. The 17SC monitors , evaluates, and recomnends changes in state or

national policy as needs are identified.

Maintaining Cur

rent Technology
abreast with ;

-

~ TSC specialists are responsible for keeping
e




How do we see these, and ongoing soils work, impacting on the West TSC?

All the useful management tools and techniques available to U3 need to be
employed as our workload continues to increase. We will continue to sharpen our
workload analysis, set priorities, and develop annual plans of operations directed
toward the best management possible.

Effective scheduling must be employed to implement the Annual Plans of
Operations.

At the West TSC we will continue to evaluate the direction, magnitude, and priorities
for TSC services. We expect to continue to emphasize our coordination between states
and among disciplines and build on the good cooperative relations among agencies.

It is our desire to provide the best quality, most timely service to further the
progress of NCSS with all cooperators.



Forest Service Activities
in the
National Cooperative Soil Survey

Kermit N. Larson
U.S. Forest Service
Washington, DC

The Forest Service welcomes the opportunity to participate in this conference
and report to you on our soil survey activities.

f. fundamental goal of the FS is to manage the National Forests for multiple
purposes at a high level of sustained periodic output of goods and services
"without impairment of the productivity of the land.”™ This goal is further
amplified in the Forest and Rangeland Renewable Resources Planning Act.

This Act directs the Secretary of Agriculture to develop an assessment and
long-range program for the Nation®s renewable resources that will assure an
adequate supply of forest and range resource while maintaining the integrity
and quality of the environment. As part of the assessment, the Secretary is
directed to provide, on a continuing basis, a comprehensive and appropriately
detailed inventory of all National Forest System lands and renewable resources.
This includes an assessment of the present and potential productivity of the
land. Furthermore, the Act specified that for National Forest System land
management plans, a systematic interdisciplinary approach to achieve inte-
grated consideration of physical, biological, economic and other sciences be
used.

Other goals of the FS to which the soils program must respond are:

"Promote and achieve a pattern of natural resource uses that will
best meet the needs of people now and in the future.”

- Promote high quality multiple use management on National
Forests and other ownerships, where applicable.

- Share expertise in specialties where the Forest Service
constitutes the prime source of experience and skills:
nature, properties and management of forest soils.

- Cooperate with other federal, regional, state, multicounty,
and county agencies in resource management, and in planning
and economic development programs.



"Protect and improve the quality of air, water, soil, and natural
beauty."

- Promote practices to protect and enhance environmental
quality in management of all forest ownerships.

- Encourage prevention and abatement of air, water and
soil pollution from operations of forestry-related
enterprises.

"Develop and make available a firm scientific base for the advancement
of forestry."

- Make research results rapidly and equally available to all
through information, education, demonstration, and technical
assistance.

- Foster relatiorships between research scientists and forest
ranafners that facilitate joint implementation of research
results.

The Forest Service soil management program is a primary contribution to
this data base. It is designed to provide knowledge about the soil resource
including an assessment of soil capabilities and suitahilities for use in
land and resource planning and decision-making, for resource development,
and the protection of forest, range and related lands.

{lhile the soil resource inventory is a major part of the soils prooram, a
creat deal of effort is expernded on non-survey activities. At least 50
percent of our staff capability in the soil area is for land management
Planning, other support services activities such as on-the-ground advice
and counsel recarding timber sales, reforestation projects, range improve-
ment projects, and constructive activities.

A principal goal for soil inventory within the Forest Service for the past

10 years has been to keep pace with soil requirements for resource and land
management planning. Ye have been able to keep pace with this need by
primarily conducting order 3 and 4 surveys. Presently, we have completed
about 75 percent of the total acreage of National Forest System lands.

Most of these surveys are order 3 or 4. Our goal is to complete soil resource
inventories suitable for land management planning on all National Forest
System lands by 1985. At the present rate of accomplishment, we should
achieve this goal.



The National Cooperative_Soil Survey.

Questions have been raised concerning the relationship of the Forest Service
soil resource inventories and the National Cooperative Soil Survey. During
the joint Soil Conservation Service - Forest Service coordination meeting

in January 1976, it was mutually agreed to review this relationship. As a
result, a joint task force was designated with the charge to review the
goals of each agency with respect to the procurement and use of soil infor-
mation. A document was to be prepared that could be distributed to field
offices in order to enhance mutual understanding and cooperation in this area
of effort. This document has been completed, and has been approved by the
Chief of the Forest Service, and the Administrator for the Soil Conservatior
Service.

Most of you are familiar vwith this report, but it basically reafirmed the
viability of the Memorandum of Understanding between the Forest Service and
Soil Conservation Service regarding soil surveys. It also indicated that
recent changes in procedures to accelerate correlation and publication
within the framework of the K(S5S offers the opportunity to attain a greater
degree of overall cocrdinaticn. Both agencies have taken action regarding
the recommendations of this task force. (ne of the actions the Forest
Service has taken in response to Recommendation MNo. 1, is to develop quality
control standards for soil resource inventories. The following standards
are now applicable to all soil inventories in the Forest Service.

Soil resource inventories, including In-Service soil resource inventories,
will meet as a minimum, the following standards:

1. An approved work plan will be required for each soil resource
inventory.
2. A field soil notebook will be assembled and kept current for each

soil resource inventory.

3. All soils will be classified according to "Soil Taxonomy," United
States Department of Agriculture, December 1975.

4. Intensities (orders) of soil resource inventories will conform to
those orders described in "Kinds of Soil Surveys" Committee Report No. 7
of the National Soil Survey Technical Horking Planning Conference.

5. A minimum of two field reviews, one of which will be a final review,
will be performed for each ongoing soil resource inventory.

6. An In-Service soil resource inventory report will be prepared
following the completion of each soil resource inventory.

Soil resource inventories that are made within the framework of an inte-

grated inventory, such as land systems inventory, ecoclass and other eco-
system inventories, will also conform to the above standards.

10



Vhat's,_Ahead,

Presently, about 30 percent of the soil inventories in the Forest Service
have been accomplished within the NCSS. The percentage has increased
considerably in the past 2 years. | believe it will continue to increase
in the years ahead.

Recent legislation such as RPP and the National Forest Management Act,
require the Forest Service secure detailed soils information on much of
our land. This means we will have to convert many of order 3 and 4 surveys
to order 2 and 3. This effort will allow us the oppartunity to incorporate
our In-Service soil inventories into the NCSS.

The objectives of the National Cooperative Soil Survey are consistent with

Forest Service objectives regarding soil survey; that is securing reliable,
accurate and creditable soils information for use and management.

1



Soil

Reports of Agencies Participating in the
National Cooperative Soil Survey

U.s. Department of the Interior
Bureau of Reclamation Activities

science and related activities within the Bureau of Reclamation

primarily relate to water and land resource development. Following
are examples of typical Reclamation activities:

oM

(¢

=

3

Economic land classification for irrigation

Wetland surveys

Drainage and reclamation of salt-affected lands on existing
irrigation projects

Soil characterization for irrigation scheduling

Revegetation of lands disturbed by construction activities

Reclamation of lands disturbed by surface mining

Soil and moisture conservation programs, including vegetation
conversion (e.g., brush to grass)

Land and water appraisals for environmental studies

Prediction of return-flow water quality

Water quality control, particularly salinity of major river
systems

Remote sensing for land resource inventories and land use
planning

Engineering properties of soils related to construction
activities as well as sedimentation and erosion studies

Assistance to foreign countries in selection of lands for
irrigation or reclamation

Participation in interagency affairs, committees, workshops,
and professional societies

Reclamation land classifieation includes



Following is a sonmewhat nore detailed outline of some particul ar
items of interest within the general outline of activities given
above.

Recl amati on Potentjal of Lands Disturbed by Surface Mining - Qur agency

I's conducting (under contract wth USDI-BLM) I nvestigation of specific

sites which are within general areas considered to be |ikely candi dates

for surface mining (coal) activities. Qur objective is to assess the

reclamation or rehabilitation potential of these sites and to provide

BLMwith sufficient data to assist them in fornulation of |ease stipula-

tions to be used on Federal lands. This involves obtaining basic data, .
maki ng eval uations; devel opi ng standards, guidelines, techniques, and
aIternatefuans for rehabilitation; and restoring vegetative growh
overburdenl/i's characterized for its suitability as a plant growh
medium and sources of suitable material are |ocated and quantified.
Geol ogi ¢ cross sections are |ogged, and bedrock physical and chenica
characteristics are identified,

This work is approached on an interagency and interdisciplinary basis.

Oone of Reclamation's strong points in this regard is that it is itself

an organi zation containing individuals of many disciplines, and expertise
in engineering, geology, soils, agronony, archeology, etc., is available
internally. Reclamation's role includes correlation and coordination of
data received from other agencies into a final report. Part of this
coordination, as it applies to the land resources of the area, includes
contact with seil Conservation Service, and use of soil survey data
wherever it is available. It has also been our practice to work with
Soi|l Conservation Service soil scientists in the field, wherever

possible, to achieve a reasonably accurate soil survey in addition to

a Reclamation type land classification of the study site area. While

it nust be recognized that soil surveys and |land classification serve
different purposes, Reclamation recognizes the value of both in providing
resource plamners With the data they need in managing |ands before,
during, and after surface-nining operations.

In characterizing overburden, sufficient exploration is acconplished

to describe and collect representative sanples of soil and substrata

to a depth bel ow overburden and coal (nmaxi mum depth of 200-250 feet).
Sanpling of overburden at selected master sites is conprehensive, as

is analysis of sanples fromthese sites. At other points of examination
representative sanples are selected for laboratory characterization on a
screenabl e basis to confirmjudgnment in field appraisals.

1/ Overburden is the material consolidated or unconsolidated overlying
the coal.

13




The first priority in the agronomic laboratory characterization of
soil is directed toward direct and indirect measurements to evaluate
soil structure and stability, effective soil cation-exchange

capacity, and soil reaction. After this is completed, consideration
is given to testing that confirms the field characterization, explains
the causes of phenomena previously observed or predicted, reveals

the presence of toxic substances (salinity level, boron content,
alkali, acidity, reduction products, heavy metals, etc.); and
indicates measures required to cope with the soil and/or land
deficiencies under anticipated field conditions.

Representative samples from within the site are further subjected

to greenhouse studies conducted at Colorado State University. These
studies are designed to assist in determining the relative capacity
of a given material to support vegetation along with an indication

of how these materials change (physically and chemically) over

time in response to revegetation practices. Additionally, these
studies have the potential of assisting in the detection and identi-
fication of toxic conditions or unacceptable levels of trace elements.
It should be borne in mind that these studies do not replicate

actual field conditions and do not indicate projected plant material
yields at the site, but act primarily as a screening test to iadicate
potential adverse conditions.

Concurrently, with the above described investigation, the overburden
is also characterized for geological, hydrological, and engineering
properties. USGS is responsible for ground-water data collection
and for assessment of the effects of mining on the hydrology and
water quality of the area.

As can be seen from the above outlined procedures, these studies
are relatively intense and provide detailed data for the specific
site under study.

This work was initiated in 1974, and is continuing at this time

at a rate of about five site studies per year. Experience gained

to date from these studies has enabled us to tailor our investigations
to conditions present in the area, and avoid collection or generation
of superfluous data.

Irrigation _Management Services Program - The Irrigation Management
Services Program was initiated by the Bureau of Reclamation to

assist water users in more efficient use of their water supplies.
It s presently directed toward achieving better water management

14



on the farm, but its ultimate aim is to extend this efficiency to
irrigation distribution and storage systems. The beneficiartes

of this program are expected to financially support it (at least

in its operational stages); and while the idea is not unique to
Reclamation (computerized irrigation scheduling services are
available through many commercial consultants), the combined approach
of maximizing economic returns and efficiencies on an equal basis of
priorities in order to conserve water, reduce drainage requirements,
and optimize irrigation distribution system capabilities is somewhat
less common. The establishment of the Irrigation Management Services
program within irrigation and water districts is normally a cooperative
effort with the Soil Conservation Service and the Extension Service.

Predicting Quality of Irrjigation Return Flows - Reclamation has
developed a computer simulation model which aids in the prediction
of both quantity and quality of return flows from irrigation. This
model is currently operational and has been used, in whole or in
part, in various areas of the western United States and in some
foreign countries. The model currently simulates concentrations of
major cations and anions, and nitrogenous species, and will be
expanded to include phosphates, pesticides, and trace elements.

Although currently operational, this model is being continuously
tested and refined to increase its accuracy and usefulness.
Determination of the best sampling procedures to obtain accurate

and representative data remains a critically important part of this
program. Additionally, a major area of concern is the characteristics
of aquifer material below the soil profile where data collection,

at least in the past, has not been so intensive.

Colorado River Water Quality Improvement Program = The purpose of
this investigation is to develop plans for controlling salinity

in the lower reaches of the Colorado River to meet salinity standards
set for the lower main stem. The mineral burden of the Colorado
River is the foremost water quality problem in the basin, and

carries both interstate and international implications. Continued
development of the water resources is expected to generate additional
salinity increases with concommitant economic losses to agriculture
and M&I users if the salinity is not controlled. Natural sources
contribute most of the salinity to the river. Return flows from
irrigation and municipal and industrial uses also add significant
guantities of salt. Moreover, concentrating effects are produced

by water exports out of the basin, use of water by vegetation, and
evaporation from free water surfaces. This investigation program
will consider individual problem areas, develop control plans, and
make specific’ recommendations for remedial actions. The extreme

15

vd



conplexity of the situation outlined above, coupled with [ egal and
political implications, renders this programone of the nost
difficult of practical solutions that Reclamation has been invol ved
with.

Land Use Planning -~ Al though not directly involved in |and use

pl anning on a community-wide basis, Reclamation is vitally interested
in assuring that its project developnent activities fit in with

the orderly devel opment of the areas in which they are located. In
addition, we have the direct responsibility for planning suitable

and desirable uses of the |lands under our agency's inmediate control
For these reasons, evaluation of land resources in ternms of ultimate
uses other than irrigated agriculture is a part of Reclamation's
planning activities.

We are aware that the Soil Conservation Service is, and has been
highly involved in devel oping land use suitability ratings for
soils mapped in soil survey activities. These rating systens, as
wel | as the soil surveys thenselves, have proven to be very useful
to Reclamation in its |and use planning activities. W expect to
cooperate with SCS in the future in the use and devel oprment of
these systenms, and in other |and use planning activities.

We are currently in the devel opmental stages of a conputerized
system of storage of land use suitability data and its nanipul ation
in order to achieve projections of future conditions in areas
affected by Reclamation project devel opment. This conputer program
(CMST1) was devel oped by the Federation of Rocky Muntain States

in Denver, and is presently used by many governnmental entities in
that area. Its adaptation to Reclamation activities is expected

to greatly enhance our ability to carry out and assist others in
land use planning activities

Remote Sensing Activities - Reclamation continues to support
research in remote sensing for many applications including |and
classification and | and use pl anni ng. Soi |l science and | and
classification remote sensing activities have been limted so

far to the nore gross features including soil moisture and salinity,
but nore specific detailed applications are under consideration,

and woul d be used when practicality is established. Land use
planning lends itself nore readily to the application of renptely
sensed data. Consequently, renpte sensing of vegetative type
cultural features, wildlife habitat, etc., is presently operationa
wi thin Recl amation and, coupled with the ¢MS11 conputer program
nentioned previously, is presently being inplemented in our

pl anni ng procedures.

16



Assi stance to the Devel oping Countries - Reclamation has provided

technical assistance inthefield of nultiple-purpose water 'resource

devel opnent to over 100 devel oping nations. This assistance has

been highly varied, enconpassing many disciplines, including

engi neering, econonics, geology, hydrology, soil science, agronony,

and environmental i sm It can be reduced to three broad categories:

(1) the gratifying task of training foreign nationals in our

facilities at hone, (2) providing direct consultation on various

aspects of water resource devel opnents abroad, and (3) the chall enge

of water resource planning abroad, acconplished with counterparts

fromthe host nations. The latter primarily involves early recon- -
nai ssance-type investigations and preparation of reports to the

governments requesting these services. Detailed feasibility studies,

design, and construction are usually carried out under contracts N
between the governnents and private firms. The work is hel ping

through mutual effort to unleash the grip of econonic stagnation

and the corollaries of poverty, hunger, and substandard |iving.

Reclamation is currently, through the United States Agency for
International Devel opment, providing assistance in irrigation
suitability land classification to the Niger River, Senegal River,
and Ganbia River areas in Western Africa.

Land d assification -~ Summaries on land classification activities
by states are presented in tabular formon table 1

17



Table 1

-

| RRI GATI ON SUI TABI LI TY 1aND CLASSI FI CATI ON
Fi scal Years 1977 and 1978

California
Allen Canp Solano County
Butte Valley Sacranmento R ver Seepage Project
Lake county Napa County
Md-Valley, Raisin Cty Ventura County
Yol o County
Col or ado
Ani mas-La Plata Project San M guel Project
ldaho
M ddl e Snake River area Cakl ey Fan Division
Sal non Fall's Project Sout hwest | daho area
Upper Snake River area Ririe area
Kansas
Kanopol is Unit
Mont ana

Upper Missouri River Basin Project Flathead area
New Mexico
Animas-La Plata Project Jicarilla Apache Indian Reservation

North Dakota

Garrison Uni t Appl e Creek area
&l ahonma
Oklahoma State Water Pl an Waurika Project - Northwest 44 counties
Southwest 20 counties
O egon
Gants rass Irrigation District Medford Di vi sion
RWarn Springs I ndian Reservation Umatilla Basin Project
Merlin Division Tualatin Project

Baker Vallicy
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Tabl e 1--Conl taued

Sout h Dakot a

Cahe Unit G ass Rope Unit
Ut ah
Central Wah Project, Bonneville Unit Uintah Unit
Lel and Rench Unit Ue Indian Reservation
Upalco Unit :
Washi ngt on .
Yakima | ndi an Reservation Bunmpi ng Lake Enl ar genent
Spokane Indian Reservation Omak East
Columbia Basin Project Benton Irrigation District
Yakima Ri ver Basin Kalispel | ndian Reservation
Colville Indian Reservation Brewster Flat
Touchet Division Kittitas area
Kennewick Division Extension Oroville-Tonasket Proj ect
omn
Sublette area Shoshone Project, Polecat Bench

Riverton Project
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Investigators: D. M. Hendricks, D, F. Post

Investigatar: I M. Hendrigks




non-urban land use. (Il) Organize and deliver existing bio-physical and socio-economic
land related data needed for land use policy making and planning. (lll) Develop
critically needed data and interpretations for land use policy making and planning;
develop and evaluate alternatives to Overcome soil limitations and environmental
degradation.

Approach: Objective Il - a bulletin, "The Soils of Arizona, A Comprehensive Overview"
to accompany the General Soil Map of Arizona describing in detail the soil mapping units
and relating the soils to the latest concepts concerning the geology. vegetation, and
climatic (including paleoclimate) of the State. Objective 11l - a major research

effort will be directed to the adaptation and use of remote sensing technology to
accelerate the mapping of soils, vegetation, and land use in Arizona.
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SOIL SURVEY RESEARCH ACTIVITIES
UNIVERSITY OF CALIFORNIA

Titles of research activities within the California Agricultural Experiment Station,
considered to be of importance to soil survey, are listed below under Research
Program Areas [RPA's}. The Work Unit/Project No. will provide access to annual CRIS
reports from the projects for additional details.

The activities are being carried on by different departments on 3 of the 9 UC campuses.
The key to the Work Unit Symbols is as follows:

CA = California (AES);

B* = Berkeley;

px = Davis;

f* = Forestry and Conservation;

R* = Riverside;

ARS =  Agronomy and Range Science;
FRU = Forest Research Unit;

SPN = Sails and Plant Nutrition;

SSE = Soil Science and Agricultural Engineering;
VCR =  Vegetable Crops; and

WSE =  Water Science and Engineering.

The nunber in parenthesis preceding the project title denotes the percentage of effort
of the project devoted to the particular RPA.

RPA 101
CA-B*-SPN-2492

CA-B*-SPN-2589H

CA-D*-ARS-3312

CA-D*-SP5-2845RR

CA-D*-SPN-3197H

CA-R"-SSE-2892

RPA 102
CA-B*-SPN-2893H

CA-D*-SPN-3194H
CA-D*-SPN-3198H

CA-D*-SPN-3201H

CA-D*-VCR-3179H

(100) Genesis and mrpholagy of the Pygmy Forest-
Blacklock soil ecosystem.

(100) Multivariate analysis of soil data for soil
classification, correlation and interpretation.

(15) Grassland aspects of the state cooperative $¢il-
vegetation survey.

(20) Soil interpretation and socio-economic criteria
for land use planning (subproject: Environmental
factors and soil properties determining erodibility
of California soils).

(100) Characterization, classification and mapping of
California soils and related pedological studies.

(70) Characterization of soils and interpretations of
their genesis and use limitations.

Soidll, Plant, Warer Nutyient Relationships

(100) Effects of prolonged leaching on the physical
and chemical properties of soils.

(50) Soil factors in relation to forage quality.
(30) Nitrogen in the environment.

(100) Characterization and amelioration of problem
soils.

(50) Land as an acceptor of biodegradable solid
wastes.
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CA-D*-WSE-3461H
CA-F*-FRU-1762

CA-F*-FRU-2937MS
CA-R"-SSE-1963

RPA 103
CA-D*-SPN-3193H
CA-D*-WSE-3086RR

CA-D*-WSE-3538H
CA-R*-SSE-3776
CA-R*-SSE-3784H
RPA 104 Alternative Uses of Land

CA-B*-SPN-2848RR (100) Soil interpretations and socio-economic criteria
for land use planning. (Subproject



RESEARCH ACTIVITIES SUMMARY

A pummary of reagarch activicies at Colo. State Univ. of potential ioterest Eo soi] eurvey prograce.

Compiied by:

£. D. Hetl = Dept. of hgarocmy, Cola. Stace Uplv., Fo. Collios, Cols.

80321 For distribution

A¢ the Westepn Begicral 5o0il Survey Horik Planning Conference, Feb. 13, 1978, San Diego, Calif.
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SO L SURVEY RESEARCH ACTI VI Tl ES- - MONTANA STATE UNI VERSI TY

Western Regional Soil Survey work Planning Conference,
San Diego, February 13-17, 1978

Generalized State Soil Map of Montana: Publication of map (1:1,000,000
scal e) and devel opment of an acconpanying bulletin.

Mont ana Automated Data Processing System  Apply system data bank to
current Experinment Station research projects such as clay mn-
eral ogy, soil genesis and classification, fertilizer response, etc.
Continue application of system for on-going county soil surveys in
Mont ana (several thousand pedon descriptions are prepared and
stored annual ly).

Conput er - graphi ¢ System for Storage and Display of Natural Resource
Data: Fighteen environmental factors (e.g., soil, natural vege-
tation, geology, frost-free season) were stored for easy retrieva
and display as 1:1,000,000 scale maps. The system will be used to
conpare the environments of Montana's Experiment Station research
centers to those of the whole state to deternine regions where on-
station research is nmobst applicable.

Western Montana Soil Tenperature Study: Develop nodels to estinmate soi
tenperature reginmes for forest and range sites in the nountains and
foothills of western Montana.

Erosion and Sedinentation from Flexible Cropping Systens in Mntana:
Eval uate the sedinmentation and erosion produced under the new
flexible cropping systems as compared to the traditional crop-
fall ow system on three benchmark soils in Mntana.

Statewi de Water Mnitoring System  Development of a systemto evaluate
stored soil water to provide timely Information for farmers to use
in making planting wvs. fallow ng decisions

Minesoil Resources in the Powder River Basin--Characterization, Evalua-
tion, and Potentials: To characterize norphol ogi cal, physical, and
chem cal properties of nminesoils and to develop criteria for eval-
uating the potential of minesoils for selected |and uses.

Pedol ogi ¢ Characteristics of 2 to 50-year-old Stripmine Spoils in
Southeastern Montana: Evaluate the norphol ogical, physical, and
chem cal properties of mnesoils of varying age and nearby undis-
turbed solls to conpare their devel opnent processes and their
potential uses.
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SOIL SURVEY RELATED RESEARCH PROJECTS
NEVADA AGRICULTURAL EXPERIMENT STATION

1. Hatch 520 (W-125): Soil interpretations and socio-economic criteria for land use
planning. (Regional project). F. F. Peterson; cooperative with E. A. Naphan, Soil
Conservation Service.

levada Objectives: Development of general state soil map at 1:750,000. Development
of state soil temperature regime and soil moisture regime maps to support soil map. Soil
temperature regime work well advanced; preliminary soil delineations progressing;
moisture regime studies in planning stages.

2. BLM 680: Properties, occurrence and management of soils with vesicular surface
horizons. R. Eckert and F. Peterson.

In Nevada, soils of the alluvial fan piednonts divide, roughly, into those with
silty, vesicular crusted, polygonally cracked surfaces north of U, S. Hwy. 50, in the
"Humboldt loess belt", and those to the south with a gravel pavement or sandy or
gravelly mulch over a polygonally cracked, vesicular curst. Within the loess belt four
distinctive surface marpholegical types are correlated with coppice dune, coppice
bench, intercoppice microplain and playette microtopographic positions and presumably
related to surficial moisture tension regimes. Cracks between poly gns provide
safe-sites for seedlings. (c. ., Hugie and Passey's earlier Work.()]

Dust-fall (about 6 cm) and infiltration have been demonstrated to be a
reasonable genetic mechanism for development of vesicular crust in coarse textured
alluvium in southern half of Nevada.

Various standard range seeding trials and hand-placed seedings in polygon cracks,
on polygons, and with and without trampling-incorporation are in progress.
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SOIL SURVEY RELATED RESEARCH PROJECTS
NEW MEXICO STATE UNIVERSITY AGRICULTURAL EXPERIMENT STATION

The following research projects are designed to either "se soil survey information gy
to provide basic information for soil surveys.

A computerized land resource inventory system is being developed in conjunction with

the Agricultural Economics Department for the Mesilia valley in southern New Mexico.
Information regarding 50ils, water, topography, physical structures and existing land
uses are initially being compiled for a six township area surrounding Las Cruces, N.M.
Computer mapping capabilities allow soils information to be used alone or in combination
with the other components of the data base for land "se interpretation and local planning
activities.

The following research projects are designed to provide critically needed data for soil
surveys and their interpretation:

Title: Predicting sail loss from forest watersheds.

Objectives: {1} To determine amounts of surface erosion from different cover
conditions on a major soil type found an the Lincoln National
Forest in New Mexico;
(2} To compare the measured soil erosion fronm these vegetation cover
types to that predicted by existing soil loss equations.

Two study sites have been selected near the town of Sacramento, New Mexico (Lincoln
National Forest). The sites are on similar slopes, elevations, aspects and soils.

The major difference in the sites is vegetative cover. Site (A) was burned-over

in the Spring Burn, 1974, and Site (B} is a native stand of Ponderosa pine with some
Douglas-fir and southwestern white pine. The slopes range from 20-40 percent, elevation
ranges from 7500-7700 feet. The aspect is northfacing and the soils are Typic Argiborolls.

Transects have been delineated at each site. Transects are approximately 90 meters long
(perpendicular to the contour) with erosion measurim stations positioned at 5 meter
intervals. A station consists of 3 re-bar sections {placed 1 meter apart along the
contour) located so a measuring device can be securely fastened to the re-bar in the
same position in repeated ngasurements. Five rods (arrows) are lowered from the device
to the ground surface to determine the surface relief. The three r-e-bar sections allow
4 positions to be read at a station ¢r a total of 20 erosion readings (4 positions X 5
readings/position). There are between 15-18 stations per transect and twgc transects

per site.

Title: Soil moisture determinations for use in soil classification.

In the process of making soil surveys in the Western United States, problems have arisen
in the classification of soils due to the lack of soil climatic records. Because OF the
lack of available information, disagreement has resulted in the transition zones between
so